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PHASE I REPORT
NATIONAL DA\M SAFETY PROGRAM

SUMMARY

Name of Dam: Structure F-3
State Located. Missouri
County Located: Newton
Stream: Tributary of Lost Creek
Date of Inspection. May 29, 1980

Structure F-3 was inspected by an interdisciplinary team
of engineers from Anderson Engineering, Inc. of Springfield,
Missouri and Hanson Engineers, Inc. of Springfield, Illinois.
The purpose of this inspection was to make an assessment of
the general condition of the dam with respect to safety, based
upon available data and visual inspection, in order to determine
if the dam poses hazards to human life or property.

The guidelines used in the assessment were furnished by
the Department of the Army, Office of the Chief of Engineers,
and they have been developed with the help of several Federal
and State agencies, professional engineering organizations,
and private engineers. Based on these guidelines, the St. Louis
District, Corps of Engineers has determined that this dam is in
the hig hazard potential classification, which means that loss
of li e and appreciable property loss could occur if the dam
fails. The estimated damage zone extends approximately two
miles downstream of the dam. Located within this zone are
approximately 24 dwellings and Highway 43, all in the town of
Seneca.

The dam is in the small size classification, since it is
greater than 25 ft high but less than 40 ft high, and the maximum
storage capacity is greater than 50 ac-ft but less than
1,000 ac-ft.

Our inspection and evaluation indicates that the combined
spillways do meet the criteria set forth in the guidelines for
a dam having the above size and hazard potential. The combined
spillways will pass 100 percent of the Probable Maximum Flood
without overtopping. The Probable Maximum Flood is defined as
the flood discharge that may be expected from the most severe
combination of critical meteorologic and hydrologic conditions
that are reasonably possible in the region. The guidelines re-
quire that a dam of small size with a high downstream hazard
potential pass 50 to 100 percent of the PMF. Considering the height
of dam (35 feet), the maximum storage capacity (67 acre-feet),
and the low volume of permanent water storage, 50 percent of the



PMF has been determined to be the appropriate spillway design
flood. The 100-year flood (1 percent probability flood) will
not overtop the dam. The 1 percent probability flood is one
that has a 1 percent chance of being exceeded in any given year.

Deficiencies visually observed by the inspection team
were: (1) some small brush growth on the embankment faces;
and (2) erosion channels in the emergency spillway.

Another deficiency was the lack of seepage and stability
analysis comparable to the requirements of the recommended
guidelines.

It is recommended that the owners take the necessary
action without undue delay to co-rect the deficiencies reported
herein. A detailed discussion of these deficiencies is in-
cluded in the following report.

Ja Healy, P. F
Ha on Engine ', Inc.

-'fteve Brady, P.E.Ande.son Fgineering,

Nelson Mornles, P.E.
I-, >#on Engineers, Inc.

Tom Beckley, P.E.
Anderson Engineering, Ic.
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SECT ION I ITPLJ l"C'1 I \POR'I\ IION

A. Autthority.

'ihle ,Nat iojlzi I Pa Ins,,pect ion Act , Publ1i c Law 92 -5, T 7 )
aJuthori~od the SreryOf' the ArmyIN, thrlough'l the Co rps of
Eng1ineeors, to in itijate a prograili of saft IInSpcct ion of
dams thrloughjout t~l Hlie ited States. PUrSUant to t le boe
the St. Loulis District, Corps of 1I'ig iriers, lNstrict En1(i-
neer directed that a safet, inispect ion be made of Structure
F- 3 inl NeWton Counlty, Missouri.

13. Purpose of Inls etionl:

The purpose of the inspect ion was to 111,Ake all assessment
of the general condition of the dam with respect to sa fety
based upon available dat a and a v isualI ins pec tion inl order,
to determine if the daml p)oses ha IZa rdS to h1Lumn life Or
property.

C. Lva luat ionl Cri terija

Cr iter il aused to eVa maUt e the dam)I were0 furn ic,1( shed the
Department oI' the Army, Office of the Chicef of Engineers,
"Re commended Guidelines for Sa fe ty Ins pact ion of D ams,

Appendix DI."' Thecse gu ide 1i ne s were developed with the help
of several federal agencies and many state agencies, pro-
Fessional engineering organiZa-Ltions, and private eng"ineers.

1.2 l)E:SCRIIPT ION OF PROJECT:

A. 1c~ri ption of D)am~ n 1 prcane

Structure F-3 is anl varth f-ill Structure approximately
35 ft high and 280 ft long at the Crest. 1hle appurltenlant work
consists of a 30 i nch diameter reinforced concrete principal
spillway p~ipe with a reinforced concrete flow riser aind anl earth
cut swale located at the west abutment.

Sheet -, of A\ppend ix A shlows a plan, profilI1e , andI typ ical
sctionl Of theC e'1ImakINIict aIS u0ta Ilied f-rom f-ield inspect ion dat.
Sheets 6 through 1I) of A\ppend ix A\ are selected As, iuii t drawinigs
obtained fromi the Ui. S. hiepa r tme tt 0o Ag ri culture, Soil Conservation
Service, Columbiia, Missouri.



B. Locat ion:

The dam is located in the southwestern part of Newton
County, Missouri on a tributary of Lost Crek. The dam and
lake are within the Seneca, Missouri 7.5 minute quadrangle
sheet (Section 26, T25N, R34.' - latitude 3(051.2'; longitude
94"36.7'). Sheet 2 of Appendix A shows the general vicinity.
Sheet 5 of Appendix A is the Project Map developed as part of
the Work Plan for Watershed Protection and Flood Prevention
for the Lost Creek Watershed prepared by the Soil and Water
Conservation District of Newton County.

C. Size Classification:

With an embankment height of 35 ft and a maxi mum storage
capacity of approximately 67 acre-ft, the dam is in the
small size category.

1). Hazard Classification:

The St. Louis District, Corps of Engineers has classi-
fied this dam as a high hazard (]am. The estimated damage
zone extends approximately two miles downstream of the dam.
Located within this zone are approximately 24 dwellin,s and
lighway 43, all in the town of Seneca. The effected features
within the estimated damage zone were field verified by the
inspection team. A portion of the dwellings are shown in
;'hotograph No. 12.

E. Ownership:

The dam is owned by the Lost Creek W\'atershed Subdistrict,
Jim Stone, Chairman, P. 0. Box 149, Neosho, Mlissouri 64850 and
is on property owned by the agle-Pitcher Company (Attn: Mr.
Fred Sieliner), Seneca, Missouri 64865.

F. Purpose of l)am:

The dam was constructed under the Authority of the Watershed
Protection and Flood Prevention Act (Public Law 566, 83rd Con-
gress, 68 Statute 666) as amended primarily for the purpose of
a Debris Basin Structure for the Lost Creek Watershed, Newton
County, Missouri.

G. Design and Construction History:

The dam was designed by the U. S. Department of Ag,,riculture,
Soil Conservation Service, Columbia, Missouri, under the Authority
of the Watershed Protection and Flood Prevention Act. Prior to
the design of the dams, a watershed work plan for the Lost Creek
atershed was prepared in ,January 1971, by the Soil and Water

Conservation District of Newton County with ass istance by SCS.
A partial set of As Built Plans is included as Sheets 6 through
10 of Appendix A. A complete set of plans are available through
the Columbia, Missouri office of SCS.

Geologic Investigations and analyses completed by SCS are
included as Sheets 3 through 21 of Appendix B.

-2-



The cont ract for construct ion was let on July 22, 1970,
for Neton County Structure 1-.3. Newton Count' Structures F-1
and F- 2 were included in the contract with Structure F-3.

The contractor for this project was lligginbotham Construc-
t ion (oiiipany, Route I , Brookl ine, Missouri . Construct ion con-
menced in October 1970, and the dam was completed in July 1977.

Inspection of the project was conducted under the control Of
Mr. .Joe (;reen, ProjeCt Lngi neer , Soil Conscrvat ion SCrv ice, Mount
Vernon, Missouri. Results of the inspection and testing including
inspector's field notes, compact ion and concrete reports, are
currently on file in the Columbia, Missouri SCS office.

Mr. iligginbotham indicated that the dam was built in gen-
eral conformance with the plans. )uring excavation for the principal
spill way support pier, a cavernous opening that appeared to run
parallel to the valley was exposed. Under direction of the Soil
Conservation Service, the debris was removed fron the area and filled
with compacted creek gravel. The support pier was then placed on
the compacted creek gravel. The core trench was excavated to the
elevations shown on the plans and filled in with select material
from the borrow area located within tile lake bed. tompaction ot
the embankment was by the use of a double sheepsfoot roller. lie
stated that the emergency spillway section was excavated to the
plan elevation and topsoil was placed over the exposed rock and
compacted earth to the final spill way elevation.

Mr. Green likewise indicated that no modifications to the
plans other than the principal spillway outlet, were required
during the construction phase, lie or one of his staff performed
daily inspections during the course of construction.

If. Normal Operating Procedures:

All flows will normally be passed by the restricted flow
riser to the 30 inch spillway pipe and the uncontrolled earth
cut emergency spillway. Information obtained from Mr. Green
indicates that the maximum pool level for this dam has never to
his knowledge been more than a foot or two above the slide gate.

1.3 PIE''INENT I)ATA:

Pertinent data about the dam, appurtenant works, and
reservoir are presented in tile following paragraphs. Sheet
3 of Appendix A presents a plan, profile, and typical section
of the embankment from field data obtained by the inspection
team. Sheets 0 through 10 of Appendix A are selected sheets from
the complete set of As Built plans prepared by the Soil Conserva-
tion Service.

A. Drainage Area:

The drainage area for this dam, as obtained from the
Watershed Work Plan and As Built Pl1ans (Sheet 10 of Appendix A)
is approximately 88 acres.

-3-



B. 1 Pisca t -Da m Si te:

(I All discharge at the dam site is thrloughj the restricted
f low r iser for the 30 inch d iametcr 1princ ipalI spi I Iway pipe
and an uncontrolled earth cut emergency spillway.

(2) Est imated Total Spil1lway Capac ity' at Maximum Pool ([op
of Dam - El1. 961 .3): 1,502 cfs

(3) 1:s t i ma tod Ca pa c ity of P)r in c ipalI S1)i IIwayN, 23 cf s

(4) Estimiated ExAperienced Maximum Hood at D)am Site:
No Flow Through Sp illways Reported

(5) Diversion Tunlnel Low Pool Outl[et at Pool Elevation:
Not Applicable

(6) Diversion Tunnel Outlet at Pool Elevation: Not Appl icable

(7) Gated SpillIway Capacity at Pool 1Lievat ion: Not App I icabic

(8) G~ated Sp illway Capac ity at Max imum Pool Elevation: Not
Applicable

C. Elevat ionls

All elevations are consistent with anl assumed mean sea level
elevation of 966.73 for Benchmark 41 descr ibed ill As Built 11,1nS
as top of concrete monument Sta. 0 + 00.21 centerinei~ dam (See
Sheet 6 of Appendix A).

(1I) Top of Dam: 901. 3 feet MSL

(2) Principal Spillway Crest: 943.8 feet MSL

(3) Emergency Spillway Crest: 956.4 feet MSL

(4) Principal Sp illway P ipe Invert Elevat ion at Out let:
926.1 feet MSL

(5) St reambed at Cen tcrl izi of Dam: 926.0 feet MSL

(6) Pool onl Date of Inspection: 933.4 feet MISL

(7) Apparent High Water Mark: 935. 0 feet MSL,

(8) Maximum Tailwater: None

(9) Upstream portal Invert Diversion Tunnel: Not Applicable

(10) Downstream Portal Invert Diversion Tunnel: Not Applicable

-4-



1). Reservoir Lengths:

(1) At Principal Spillway Crest: 350 Feet

(2) At Emergency Spillway Crest: 850 Feet

(3) At Top of Dam: 1,10)0 Feet

E. Storage Capacities:

(1) At Princ ipal Spil I )way Crest: 8.4 Acre-Fect

(2) At Emergency Spil Ilway Crest: 41.5 Acre-ecet

(3) At Top of Dam: 67 Acre-Fecet

F. Reservoir Surface Areas:

(1) At Principal Spillway Crest: 1.3 Acres

(2) At Emergency Spillway Crest: 4.3 Acres

(3) At Top of Dam: 6.5 Acres

G. Dam:

(1) Type: lFarth

(2) Length at Crest: 280 Feet

(3) Height: 35 Feet

(4) Top Width: 14 Feet

(5) Side Slopes: Ulpstream varies from 1V:2.4711 to IV: 4.5011;
Downstream varies from IV:2.7411 to IV:3.111

(0) Zoning: Gravelly Silt and Clay

(7) Impervious Core: 12 Feet Wide

(8) Cutoff: 8 Feet Below Base of Dam

(9) Grout Curtain. None

1I. Diversion and Regula ting TUnnel

(1) Type: Not Applicable

(2) Length: Not Applicable

(3) Closure: Not Applicable

(4 Auess: N Applicable Nc

(5) Regulating Facilities: Not Appl icable 1



I. Sp llway:

1.1 P ri nc ipalI Sp IiI way:

(1) Locat ion: Centerline Dam Station 1 + 82

(2) Ty pe: 30 Inch D~iameter Reinforced Concrete Pipe with
Restricted I-low Riser

-1.2- Emergency Spillway:

(1) Location: West Abutmecnt

()Type: Earth (:ut Swale

(3) Upstream Channel: Grass covered earth channel

(4) Downst ream Channel : Grass cove red , moderate earth slopes
changing to asphalt roadway with shallow di tches

J. Regulating Outlets:

The 8 inch diameter slide gate associjated with the restricted
flow riser is the only regulating outlet feature of the dam.

-6-



SECTION 2 - INGINFEIRING I3A'IA

2.1 DESIGN:

Des ign calculations and construction plans wcre prepared
by and are currently on file with the I. S. I)epartment of Agri-
culture Soil Conservation Service in Columbia, Missouri. A
partial set of these plans is included as Sheets 6 through 10
of Appendix A. A Watershed Work Plan was prepared for the Lost
Creek Watershed prior to the design phase. A copy of the Project
Map is included as Sheet 5 of Appendix A. This plan, prepared
under the Authority of Public Law 566, is also on file in the
Columbia SCS office.

A. Surveys:

A topographic survey was conducted by the Soil Conservation
Service for the Lost Creek watershed. The survey was tied
to the sea level datum. Temporary benchmarks were located
at each dam site. Concrcte monuments were set at each end of
the embankment by SCS. A description of these benchmarks is
shown on Sheet 6 of Appendix A. From the topographic survey
data a 4 foot contour interval map was drawn for design purposes.

B. Geology and Subsurface Materials:

The site is located in the border zone between the Ozarks
and Western Plains geologic regions of Missouri. This area is
characterized topographically by rolling to hilly with oak and
hickory forest areas. The sedimentary rock layers exposed in
the Ozarks region dip downward away from the Ozarks region, and
the higher and younger sedimentary deposits become the surface
ledges in southwest Missouri. The soils in this region are residual
from cherty and dolomitic limestones of the Mississippian age.
The site is located upon an outcrop of the Warsaw formation of the
Meramecian series. The limestone bedrock occurs at an average
depth of 10 feet below initial ground level along the entire dam
centerline, as described in the Geologic Report on the site. 'lhe
Geologic Report prepared by the Soil Conservation Service is con-
tained in Appendix B.

Soils in the area of the dam are one of this area's most common
soils. The embankment soils are reddish-brown silty clays ((l,) with
chert rock fragments. The chert is from the parent material and is
found in each of the soil layers of this soil series. These soils
generally make good fill material when properly compacted.

The "Geologic Map of Missouri" indicates that two known faults
run in a northeast-southwesterly direction through or very near the
clam site. The Missouri Geological Survey has indicated that these
faults are known as the Seneca faults and there is no known acti-
vity or movement. These faults in this area are generally con-
sidered to be inactive. The publication 'Caves of Missouri" indi-
cates there are four caves in Newton County and these are several
miles from the dam site.

-7-



C. Foundation and Embankment Design:

Included as Sheet 3 of Appendix B is the "Geologic Investiga-
tion of Dam Site" for this structure. The profile at the centerline
of the dam shows the location of the borings as obtained by SCS.
Sheets 4 through 13 of Appendix B are the detailed soil investi-
gation with conclusions from the study. Sheets 12 and 13 of
Appendix B are a discussion of the results from the Soil Mechanics
Laboratory of SCS. One of the tests performed was slope stability
analysis.

Based upon the available information, the basic foundation
soil appears to be silty clays (CL). There is apparently no
particular zoning of the embankment, and no internal drainage
features are known to exist.

D. Hydrology and Hydraulics:

The hydrologic and hydraulic design parameters of this dam
are as shown on Sheet 10 of Appendix A. The Soil Conservation
Service surveyed 17 valley cross-sections in the watershed and
routed 8 evaluation storms through the channel using the T. R.
20 computer program. Assistance was obtained from the Tulsa
District, Corps of Engineers for the study and evaluation. Based
on the As Built Plans and a field check of spillway dimensions and
embankment elevations and a check of the drainage area on U.S.G.S.
quad sheets, hydrologic analysis using U. S. Army Corps of Engineers
guidelines were performed and appear in Appendix C as Shects 1
through 9.

i:. Structure:

The only structure associated with this dam is the restricted
flow riser. Details of this riser appear as Sheet 9 of Appendix A.

2.2 CONSTRUCTION:

Inspection during the construction of the dam was performed
by the Soil Conservation Service Office, Mount Vernon, Missouri,
under the direction of Mr. Joe Green, Project Engineer. Mr. Green
stated that daily inspection was performed during construction. The
inspector's log and inspection tests, to include compaction and
concrete testing, are currently on file at the Soil Conservation
Service Office, Columbia, Missouri. The construction inspection
data were not obtained.

2.3 OPIRATION:

Normal flows would be passed by the restricted flow riser
to the 30 inch diameter spillway pipe and the uncontrolled earth-
cut spillway. Mr. Green stated that normally the 8 inch diameter
slide gate on the flow riser is closed.
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2.4 EVALUATION:

A. Availability:

The engineering data available are as listed in Section

B. Adequacy:

The engineering data available were inadequate to make
a detailed assessment of the design, construction, and
operation of this structure. Scepage and stability analyses
comparable to the requirements of the "Recommended Guidelincs
for Safety Inspection of Dams" were not available, which is
considered a deficiency. The seepage and stability analyses
should be performed for appropriate loading conditions
(including earthquake loads) and made a matter of record.

C. Validity:

The As Built Plans and Soil Investigation data and test re-
sults prepared by the Soil Conservation Service included in
Appendices A and B are valid engineering data on the design
and construction of the dam.

-9-



SECTION 3 VISUAL INSPICTON

3.1 FINDINGS:

A. General:

The field inspection was made on May 29, 1980.
The inspection team consisted of personnel from Anderson
Engineering, Inc. of Springfield, Missouri, and Hanson
Engineers, Inc. of Springfield, Illinois. The team members
were:

Steve Brady - Anderson Engineering, Inc., (Civil Engineer)
Tom Beckley - Anderson Engineering, Inc., (Civil E.ngineer)
Jack iealy - Hanson Engineers, Inc., (Geotechnical Engineer)
Nelson Morales - Hanson Engineers, Inc., (Hydraulic Engineer)

Photographs of the dam, appurtenant structures, reservoir,
and downstream features are presented in Appendix 1).

B. Dam:

The dam appears to be in good condition. No sloughing or
sliding of the embankment was noted. The horizontal and vertical
alignments of the crest were good, and no surfacing cracking or
unusual movement was obvious. The crest of the embankment was
14 feet wide and the lowest crest elevation was 961.3. The
field survey data obtained by the inspection team compared favor-
ably to the As Built Plans for this dam.

On the date of inspection, the pool level was about 0.1 ft
above the slide gate invert. No apparent high water mark was
observed. According to Mr. Green, the maximum pool has been a
foot or two higher. lie stated that the dam has never held water.
To his knowledge, there has not been any attempt to locate the
apparent leakage. The Lost Creek Watershed Work Plan noted that
the geologic site conditions make permanent water storage unpre-
dictable. As the structure was intended to function as a Debris
Basin Structure, permanent water storage is not a major factor.

Shallow auger probes into the embankment indicated the fill
material to be a reddish-brown silty clay (CL). The embankment
is grass-covered and appears to be in good condition. Due to the
heavy grass cover, thorough inspection of the embankment was diffi-
cult. No sloughing of the embankment or seepage through the embank-
ment was evident. No animal burrows were noted. No serious erosion
was observed.

No riprap was noted on the upstream face at normal pool
elevation. Due to the lack of permanent water capability and
the heavy grass cover, erosion does not appear to he a problem.
A scattering of light brush growth on the embankment was noted.

10



No instrumentation (monuments, piezometers, etc.) other

than B.M. #1 was observed.

C . Appurtenant Structures:

C. 1 Principal SpillIway:

The principal spillway consisting of the 30 inch reinforced
concrete spillway pipe and associated flow restrictor riser is
in good condition. The 8 inch diameter slide gate was in good
working condition. Opening of the slide gate and permitting a
small quantity of water to exit the spillway pipe was performed
by the inspection team.

The approach to the inlet structure was clear. Considerable
riprap was placed around the inlet structure. The primary ori-
fice (12.0 feet above the structure invert) did not appear to have
been used. Past flow through the spillway pipe occurred when
the slide gate was opened.

Riprap was observed at the outlet of the spillway pipe. Flow
through the pipe would not be expected to result in serious erosion.

C.2 Emnergency Spil way:

'he emergency spillway was located at the west abutment.
The spillway channel appeared to be an earth cut channel. The
grass cover in the channel was fair with some erosion that appeared
to be due to vehicular traffic within tile spillway channel. The
spillway has not carried flows since the dam was constructed.
According to Mr. ligginbotham portions of the spillway were
excavated to rock and then covered with topsoil. Continued use
of the spillway would probably result in appreciable erosion.

The outlet channel is directed well away from the embank-
ment. The outlet and inlet channel were clear.

D. Reservoir:

The immediate periphery of the lake was wooded and grass
covered with moderate slopes. The reservoir banks appeared to he
in good condition with heavy grass cover. No appreciable sedimen-
tation was noted.

E. Downstream Channel

Immediately downstream of the embankment, the channel is
grass covered. At the approximate point of covergence of the
principal and emergency spillway, the channel is defined by the
asphalt roadway and shallow ditch. The slopes are moderate.

3.2 EVALUATION:

Due to the apparent geologic conditions, the dam does not
impound any appreciable permanent water storage. With I use as

- 11 -



a Debris Basin Structure with limited flows, the absence of
riprap on the upstream face of the embankment and the unlined
emergency spillway section do not appear to be significant.

Some light brush growth was noted on the embankment. The
grass cover on the dam was good. The presence of any seepage
areas could not be observed clue to the lack of water impounded
by the dam.

Photographs of the dam, appurtenant structures, and the
reservoir are presented in Appendix ).

- 12 -
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SlICfION 4 - OPIRAT IONAL H ROCIl DRliES

4.1 PRO-C 1LII I:S

The operat ion and maintenance of the (lain are the respons i -
bility of the Lost Creek Watershed )istrict Board in conjunction
with the Soil and Water Conservation D)istrict, Neosho, Missouri.
For the first three y'ears afte' construction of the dam, a joint
inspect ion is being conducted by members of the l)istrict Boa rd
and the Soil Conservation Service. After three years the District
Board is responsible for providing yearly inspections. In addition
to the annual inspection, the dam is to be inspected after each
severe flood and after the occurrence of any other unusual condi-
tions which might adversely affect the dam. The inspection is
to include the condition of principal spillway and its appurten-
ances, the emergency spillway , the earth fill and any other items
installed as a part of the structure. Copies of the inspection
report are forwarded to the Soil Conservation Service office
in Springfield, Missouri. The last annual inspection was conducted
on May 14, 1980, and the results are included as Sheet 11 of
Appendix A.

4.2 MAINTENANCE, 01: )AM:

After the yearly inspection of the dam, the Lost Creek Water-
shed District Board determines the maintenance to be done. Monies
for the required maintenance are derived from a tax levy imposed
upon the residents of the Watershed District.

4.3 MAINTENANCE OF OPERATIN(; FACILITIES:

The maintenance required for the restricted flow riser is
accomplished after the yearly inspection by the Watershed District
Board. The slide gate appeared to be in good condition.

4.4 DESCRIPTION 01: ANY WARNING SYSTEM IN EFFECT:

The inspection team is unaware of any existing warning
system for this dam.

4. 5 EVALUATION:

The general maintenance of the dam and associated items
appeared to be in good condition. The brush growth should be
removed from the dam on a yearly basis. Should the dam ever pro-
vide permanent water storage, riprap may be required on tile
upstream face. Periodic maintenance of the emergency spillway
may be required if vehicles are allowed to continue to use the
channe 1.
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SECT ION S IIRU /IIR1o;I

S. I EVALUAT'ION- OF FEATURiS:

A. Des ign Diata:

The lvd ro tog ic and hydr.ul ic desig~n data for this dam are
as shown onl Sheeot 10( of Append ix A.

I;. Experijence Data:

No recorded rainlfall, runoff, dIischarge, or reservoi r stage
data were obtaitned for this lake and wvatershed. Duiring thle de-
sign phase, flood frequency used in eva 1 nat ion of damages was
obtained from six representat ive stream gaug~es inl thle surroun11ding
area.

C . Visul, ObserVation-s:

The approach channels to thle sp illway are clear. The emergency
sp illway is well separia ted from the embankment, and spill way releases
would not be expected to endanger the dam. 'Ii downst ream channel
has a dense g.rokwth of brush and trees.

1). Overtopp ing Potential:

The hydraulic and hydrologic anal1yses (us ing the U1. S . 'A rmiy'
Co rp1)s of Eng ineeris i ie eines and the Ill:(:- I computer progr.,1m) were
bhas ced o n (1) a f i e . d s ur vecy o f sp1 i II ivwa y i men s ioniis a nd e mban 11kmen 0lt
c levat ions; (2 ) anl est imiate o f the rese;rv~o ir stora i" and the pool
and drainage a reas from the Seneca, Mis-;on r i 7.5 M inu1ltc U .S. G. s .
quad sheet ; and ( 3) dat a ohbtained from thle A\s Built [Plan s for
this proj ect (See Appendix A, Sheets 6 through 10)

Based onl thle hydrologi c and hydraul ic anal ys is presented i n
Appendix C, thle combkined spillways will pass 100 percent of thle
Probable Maximum Flood. [he Probable Maximum Flood is de fined
as thle flIoo d d i schiarge that may Ie e xpcc ted from thle most se vere
combinat ion of c rit ical meteorologic and hydro logic cond it ions
that are rea soniabl Iy poss ihi e in the region . Tlhe recommended
gu li dOcllC s froml th lepa J),r tmen~t of tilie A rjiiy , O)ffic a0 t lIe h i e
of Engineers, require that this structure (smal11 size with lii li
downls tream hia:a rd potent ial pasvi~s 50 percent to 10(0 percent atr
thle PNE , without overtopping. Cons ider ing tiele igholt or dam11
(35 feet) , the max imum storage capacity (07 acre- feet) and the
low volume of permanent water storage So percent of the ]'MY has
been determined to be thle appropriate spill way des ign flood. The1
structure will pass a 1 per'cent probability flood without over-
topping.

- 14



Appl ication of the pro10le)I max mum p rec i p itat i on (PMIP),
minus losses, resulted in a flood hydrograph pcak inflou of
1,763 cfs. For 50 percent of the PlMP, the peak inflow was
882 cfs.

The routing of the PF through the spillways and dam indi-
cates that the dam will not be overtopped. The maximum discharge
capacity of the spillways is 1,502 cfs. Overtopping of an earthen
embankment could cause serious erosion and could possibly lead
to failure of the structure.
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SE:CTION 6 - STIRCTURAIL SIABILITY

6.1 IEVALUATION OF STRUCTURAL STAI ILITY:

A. Visual Observations:

Observed features which could adversely affect the
structural stability of this dam are discussed in Sections
3.1B and 3.2.

B. Design and Construction Data:

Design data obtained are included in Appendix A. Analysis
of the soil structure is included in Appendix 13. Additional
design data and construction notes and test results are located
at the Soil Conservation Service in Columbia, Missouri.

Seepage and stability analysis comparable to the require-
ments of the guidelines were not available, which constitutes
a deficiency which should be rectified.

C. Operating Records:

No operating records have been obtained.

D. Post-Construction Changes:

fhere have been no reported post-construction changes to
this dam.

:. Seismic Stability:

The structure is located in seismic zone 1. An earthquake
of this magnitude would not generally be expected to cause
severe structural damage to a well constructed earth dam of
this size. However, it is recommended that the prescribed
seismic loading for this zone be applied in stability analyses
performed for this dam.
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SECTION 7 ASSILSSMIiN'I'/ ) \111)I AL MEASURLS

7.1 DAIM ASSESSMLENT:

This Phase I inspection and evaluation should not be
considered as being comprehensive since the scope of work
contracted for is far less detailed than would be required
for an in-depth evaluation of dams. Latent defici cncies,
which might be detected by a totally comprehensive inves-
tigation, could exist.

A. Safety:

The embankment is in good condition. Some items were noted
during the visual inspection which should be investigated fur-
ther, corrected, or controlled. These items are: (1) light
brush on the embankment faces; and (2) the erosion channels in
the emergency spillway channel.

Another deficiency was the lack of seepage and stability
analyses comparable to the recommended guidelines.

The dam will not be overtopped by flows of the Probable
Maximum Flood. Overtopping of an earthen embankment could cause
serious erosion and could possibly lead to failure of the structure.

B. Adequacy of Information:

The conclusions in this report were based on review of the
information listed in Section 2.1, the performance history as
related by others, and visual observation of external conditions.
The inspection team considers that these data are sufficient to
support the conclusions herein. Seepage and stability analyses
comparable to the "Recommended Guidelines for Safety Inspection
of Dams" were not available, which is considered a deficiency.

C. Urgency:

The remedial measures recommended in paragraph 7.2 should
be accomplished in the near future. If the deficiencies listed
in paragraph B are not corrected, and if good maintenance is not
provided, the embankment condition will deteriorate and possibly
could become serious in the future.

D. Necessity for Additional Inspection:

Based on the result of the Phase I inspection, no additional
inspection is recommended.

17
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I. Seismic Stahil ity

The structure is located in seismic Zone I An earthquake
of this magnitude would not generally be expected to cause severe
structural damage to a well constructed earth dam of this size.
However, it is recommended that the proscribed seismic loading
for this zone be applied in any stability analyses performed
for this dam.

7.2 RI;NIDIAL MEASURES:

The fol lowing reinedial measures and ma intenance procedures
are recommended. AlI reIned ial 1 mea sUres shoul Id be performed under
the guidance of a professional engineer experienced in the design
and construction of dams.

A. Alternatives:

Not Applicable

B. 0 L'i M Procedures;

(1) Seepage and stability analyses comparable to the
requirements of the recommended guidelines should
be performed by an engineer experienced in the
construction of dams.

(2) The -light brush growth should be removed, and
vegetative growth on the dam should be cut annually.

(3) Wave protection should be provided for the upstream
face of the embankment if permanent water storage is
accomplished.

(4) Vehicular traffic should be prohibited from driving
in the emergency spillway channel, and existing
erosion of the channel should be repaired and
maintained.

(S) A detailed inspection of the dain should be made
periodically by an engineer experienced in the
design and construction of dams.

- 18 -
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APPENDIX B

Geology and Solils
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re-,, W*S 37cA
- L~~~~UIO ) G. Tk [S Or7*: r:* 1  AIPICUt TUIL

DETAILED GEOLOGIC INVES'T GM10ION OF DAM SITES

GENERAL

Stae- -CCour un-t -N' t 0_1_ _ Se,. T L.5N_ R ___ WatIershed T(A C 3?Q
_I _tutr _ls ____________?n__L_

sutozterslfei . tuj ass'-(1 'r Site nu:;Ibr _ Y7L Sit- groupSrutre(2S _ C
1.l

Investigated ty FLw.*m-K.~rent 1)13 _L Pu -e r-1.i in j5Ji-
- 1R'131at 81i ':0 1 '1, t.;c ,-'epid ' etc.)

SITE BATA

Drainage area wij# 0U..4 sq n,. _ 8 8 acres. Type of structure p~lpf ld EtUt __Pr oseDbris Basin

Direction of foie t.nd (dvntai- S u h . Maximum h gtof 3il - 2L)- - -___feet. Length of fill 310___ feet.___

Estin'atcd woume of orryacteii till rcquiied - 15 , 18 3 yad

STOR~AGE ALLOGA1[ION

V'olume (ac. ft l Surfece /,e (ajcres) Oep!'l M D2or (fc,,t;

St111.t8.4 jfotal 1 .3 _ _____ 15.8 ___

F~odwt3 33.1 _L_ 4_.3 ______2 28. 3

SUR~FACE GEOLOGY AND PH)YSI(APHY

Physiogr~pfc 4E~c!ipfion 0 7 _71'_ I ~ J______-Topograpfiy i 1 .I~: of U~ds: 1):p S ________

Sfeepnus of abutnient : Left - L 2(3 pirenf; Pight 19 percf nt. Width (f fl dphin at ceoterbrc of dam _________-feet

Gencrl g!rtgy r,' site. ti7j i oi ~c~~Aponr an Cu-c.p oj f tt- as for:t on o f 1,

Merami ciar series arcd is Misisip i _7e. _,rqck is itardncss ;--5 1 i-Vr

with ceanis of chert anichve r ngc dat ah of to 9 feeCt alone the dam__

al&-igntihnt. The bedrock surface is uncvwn and inred.___

and are C 1ay4rygry Iy silts_ I-ILI,~ gpb ) 1s ,awe-._ and1boulders with a Clay -jiri x

-- and sti-f-f rccdwxy c>yKE). __ ___

awate wrs ilth. chrine f __ n .tat th e I* i re o f t ther s iL to Ot: L i g iti ia t,,ic

-antL-dom~strcp-a. sptirk,- .'l~cdtdr.t( c.anLad 111JILZL~L~.

rxpori..ZcL.Lhar _ULw..sTring~bujd o iea cA1~,.U~h1~ ~:~.tL ~i ia.tecL.

hvoy rain~ __

______ S~qe~. 4~.oA4~



U.. S. (VPA)1 T![ NT OF PI.RICLI I I LIR" F0.1 !(-.,( 3 P ,li

SOIL J CGNAIVkM ltON ULktIG. H1 V 2 (4

DEIAILI.D GEOLOGIC INVi<.TIGATION OF DAM STIS

Dam
F -..A I rE

(CE N I E RLN OF LA .'. i'tINCIPAI SI'lI AY. iMf R N Y SPI I L'A AY. ThE SI REAM C A 1 .4IL. INVLSt GA IIO S fiR ) 1kAIrAGE
OF STRUCTURE. UORROW ARLA. kLSit.HV0hIt [)A3N. LC.)

DRILLING PROGRAM
NUMPER OF SAMPI ES TAP{-N

EOUIPMENT USED Ntt,,c.91 OF IHOLES UNDISTUIt L)ISI,LD

EXPLORATION SAM'I ING SIATF iYF'H LAR GE SMALL

Failing 1500 RD 5 1 - 1

Boring #3 was redrilled with backhoe

TOTAL 51

SUMMARY OF FINDING(;
(INCLUDE ONLY FACTUAL PAIA)

Hardness 4-5 1 imestono bedrock w;a.S encountered at an average depth of 8 to 9
feet aIong the C damw nn- nt.

Soil materials develoed above bedro:lk 01 the left abutl!,mlt are cl cl Lv i a'el l1v

clays with cobbles. On the right aburtner-t cobblv clhcrtv grav\e lv ( 1ys i' th v ,1i 2

bouldeis were found. Colluvial gravellv clavs with cobbles arc pre;eot iizove 1 ioe-

stone through the narrow floodplain section.

Perched erratic wzater levels were present through the flood plain, but ii)

boring #3 located at station 1+50 clam a reliable water level was ,.Icorwtered at

a depth of 9.5 feet after 72 hour check (elevation 921').

Sheet 5 of Appcndix B
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U. S VPAlIP'41 OF AGRICUI.TURE FORM %, IsVk

sbIL CONSERVAIION EERVICE kjv 261.

Stit £T.....CIF. CF

DEJAII ED GLOLOGIC INVILStIGATION 01- OAM SITES

fEAI U RE P-.rincia C pi lwv__ ____

(CEF\IERLINE OF DAI.', I'IINiIf'A' Spit twA , F M IGF NCY SIIt AY. TIU tIA .J .ItV',I(AlrSFOPAN
CY S]I4UCIURE. OHuW A ILA. ,iNIKutk HASIN, &.IC.J

DRIU-ING PROGRAM

NM1QOF SAWMCL S TAKC N

EQUIPMENT USUD NUP.
4
11rk OF ItOtES 1oIr tsFTI,1Rtu 0i OHP pt

EXPLORATION SAMF'I ING (STAll IYIEI I A RGEF SfAW-L

Failing 1500 RD) 5 --- -

Backhop Ford 753 1- --

IOTAL 6 --- -- -

SUMMARY OF FINDINGY,
(INCLUL)E UNLY F ACTUAL CIAIA)

Hardness 4-5 liime toe with cltert liomcs was~ en celcrt pda ; i -III ' dtt

7feeOt loq tlic. princpml s pimway lgmn. T itti'OT~~'i nVl

____________Soilov bo odn dvlp jpcbdrock are a 1i i ITins IS iI vcc ~oa'r.ok
silt (?fl) urface horizon whichi c~tend,, to a del (-f 2 to 3 fcet I"'~ (1w' nrfac2 -

horizoni and Pxtendlirj to thel i,'istone surface clav and rVIew it'l a f(.-" hetti d,'rs

are encountered..____________ ___ ______

Cficulin ~~hldrilin 1g in 1 of tho Sprncipal _,i -I borins

~ univroliaihh wator le-vel. elevation_

ocIrsi-ako hhore wate r sto'fized( aftor owe wtcck nt 1 5..2ft. drpth

(q27 
6



U. S. DEPARTMENT 0Of AGPICULIURE F~kM SCS 376H

SOIL CONSERVAEION SRVICE. REV 2 1,4

sw 1, - O- o.6-

D11AIt ED GEOLOGIC INVEStIGATION OF DAIA SITES

FEATURE Borw_________________
[CENTERLINE Or LCAM. PRItNChAt~ S[it L'AY. CFR!N SP;LLAY, ',)if SIPEAM CHANNLL, INVES1IGAT IONS FOR OPAINACE

OF STRUCTURE. rOHKO.V AREA. RESERVOIR BNASIN. ETC.)

DRILLING F'HOGfAI

NUMHE R 01 SA.Y.r'1 ES TAKI-N

EQUIPMENT USE 0) NUMOBi( OF HOLFS EiNDISTLIPIl 1) DISTLIRH 0

EXPLORA TION SAMPI INO 1ST AlI ('Iif LARGL SMALL

Backhoe Ford 753 5 2 -- 4

TOTAL 5 2 -- 4 -

SUf.'MA;Y OF FiNDING-3

(INCLUCOE UNI.Y fACTUAL PAI AI

Hardness 4-5 clicrty timos tone was~ ocountercd in all c' thLbol row bor-infis

at an averape depth (if 6.5 f(ret._________ ___

Colluvial prave]~ l~clavs wi di cobb 1c arepeclIaov iv.st thl-OUgh tile

narrow flood lain area. Soil__materi l i clevcl onid allove bedc[0(1: onl Ili Ic ftfin:

are chcrty gra\'el lv cI avs wi th cobb 1 or ind mitori a15 on tLh ri pt flank, are cobb lv

cherty gravelly clays with somebole.______

Borings 1#101 and #1105 had water in theui dt:l n0_verlilcO (lcati oni of 933 feet.

lhe other thyco borrow boles were dry.________-__ _____-

Sliect 7 of Appendix B



V. S. OEPARIG.FNT OF AGPICUI lURE FORM "(I 37ts

SOIL CONSERVATION SERVICE RE v. 2 64

SHEF 1i.-. of .6.
DETAILED GEOLOGIC INVLSrICATION OF DAM SHES

FEATUREr) gflvSiJy__

(CEN1TERLINE OF DAM. VRINCIPAL SPU 1WAY fP MI IN;;NCY SP'ILLWAY. THlE SI REAM CIANNE.L, INVIS1IGAI IONS F OR DRAINAGE

OF STRUCTURE. BORROW AREA. RESERVOIR (iASIN, LIC.)

DUtING PR~OGRAM

NUMEFER OF SiMF'LZS TAK'EN

EQUIPF.IENT USED NUMEIOR OF IlOtES UINDIIRRED DISTURFIE

EXPLORlA) ION SAMPLING (StAIL TYP~E) LARGE SM.ALL

D6C Dozer 1 -3

Failing 1500 RD 6 -- - --

Backhoe Ford 753 6 --- -_- -

TOTAL 13 1 -- 3

SUMMARY OF FINDINGS
(INCLUDE ONLY FACTUAL I)AIAp

A thin rnant Ic of brown- tan silt (ML) o-.'er icF cohl s arid houl (10rs wi th a red

clay matrix in the second horizon. This horixon i s inostl3v thin to Th.?d il urn _______

limiestone that is fractured,~rtife and di scontiiccUslyZd ('1. Th) ,))th;

second hori.Lon andp -vE]Jing splid Li istone ia red wn-SLtiff c;w. .eao___

depth to solid limestone is 8.5 to 9.0 feet. Thew llimestone surface is rouphu ___

pinnacled and uneven. _________

Shcc t 8 o f Ap1)e n d i x B



U. S DEPA0dMCNT OF A3 RICULTURE FORM SCK 76[4

SOIL CUNStHVATION SERIVICE REV. 2-64

DETAILED GEOLOGIC INVESTICAIION OF DAM SITES f cT--O--

FEATUREStream Channel.A

(CENTERLINE OF DAM. PRINCIPAL SPtt LWA , .ME*I(GrNCY SPILLWAY, TtIE SIRLAM CHANNEL, INVESTIG(AI IONS fOR rDRAIr.AGF
OF STfIUCIIJHE. DORONHIAIEA, i SEHvOIH BIASIN. EIC.1

DRILUiNG PROGRAM

NUMBEI? OF SAPYfI ES TAKEN

EQUIPMEN4T LISED NUMEIfH OF fiO) ES UNDISTORM D DIURLIF43[

EXPLORA110N SAMPLING (STAIE TYPE) LARGE SMALL

No borings ____ ___ ________

TOTAL

SUMMARY 01' FINImNGS
(INCLUDE ONLY FAUI OAL i)AIA)

lbe realigned principal spiiiwav is ad').3coat nn the right fi ink of tho chiannel

and the borings on this alignment have similar ina-terial a-s umoue, be expected__in tho

channel. ___

The ILh concentration of cobbiv material on the surface of the channel (!!I

not allow anv penetration of the hand cnger after oumerou,, atterpts ___________

No water was present in the channel at the time of the site investigation,

however, the sprTing box and the downstream re(serve box, both. lOCate'l in the chalnnel

had water in them. Cobbles, trash and organic debris litter thc clhannel area.

________________________ ____Sheet 9 o m ni
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Q. S. OEPAHtMFNr OF JCRICUL1RF. scs 316C

SOIL CONSERVATION SERVICE R EV. 2'&

SHEET OF

DJETAILED GEOLOGIC INVESTIGATION OF DAM SITES

WATERSHED SJOWAl ERSIIED COU-N IY STATE

jost Cree'k N-___ ew te o _ _- I "Issouri
S07E NO. SITE GROUP STRUCT'URE CLASS INVE5TI(.A[FOD rY: (SIGNAIURE (.' GCOLocisl' DA7E

F-3 il C ______.1-17

INTERPflETATIONS AND C6NCLUSION~S

L Dam The recomnmended minimum cutoff trench depths should provide an adc-nuate cutoff.
The trench will bottom on cobhlv, grivelly clav on the left abutment, gravel ly clay
through the floodp)lnin and resi dual type 40X boulders on1 cobhiv rriterinl with a
clay matrix on the right abutment. The high conlcentrat~ion of boulder size I ;inestone
material present on the right abutment are encountered at dopths of 2 to /4 feet from
the surface and it would appear desirable to seat the cutoff below the boulder horizon,
at least below permanent pool elevation.

Principal] Soil iwav Location. all gnmcnt and foundationi are satisfactory and the.
skewed location at station 1+82 q dam, is adequate. It- is suggested that the 6 1 surface.
material found alonr this aligniiient be rem:,oved during construiction.

Drainage Not recomnrded /r *. -

Stream Channel 1 to 2 feeut rem7ovad of sill-, gravel ,tahavd orgainic de!bri. along,
v.ith stand'ard cmbankrmwnt preporation at all sections i.- sugg,,csted.

Emrergency Sol llwav An estimat~ed 11,000 cubic vard of re-nul red ,%cavatliu n~nv be
expected from this area of whichi an estimated 500 cubic yalrds Of thli" rt011,01.t n Inv b
expected to be hardness 4-5 fairly solid limecstone reck. Rippable boul ders and cobobles,
along with gravellv clay material. should be encountered above the solid rock. All
rock should be suitable for front berm protective cover.

Borrow Ample materials are available along with required excavation from th-e
emergency spillway to construct the embankment. 'More plastic r.aterialsl- 0re eInCounteOred
on the left than on the ri ght flank where hi gher percentages of beul derr. and cobble s
are present. It is suggrested that borrowing be limited in the floodplain area to
depths of 4-6 feet cr Icss because of the high parched watar levels and the shal low
limestone bedrock surface.

Sh~eet 10 Of" Appi~cldix B



ENGIN:flI R' s ':OT

SITE F-3 LOST C-:LCK

1. STREAM CHANINEL - Stripping and foeuidation prparation arndi core trench
excavation should elinminate all tiie stream channel cloanout needed.

2. DEPTH OF CORE - Recotnrrind that the core trench he ar ehlallow as
possible to insure a safe dam. Suggest 12.0 foot bottoum:widLh
with 1:1 side slopes.

3. UNDESIRABLE MM 'kRIAL - The only undesirable waterial is the rock
excavation in the emergency spilliway e d oxr.,Lze rock from other
borrow sources. Suggest this matcriai be placed on the front slope
of tile dam below the upstrem berm or buried in the borrow area.

4. PMTEIaU.-S - Excavation from core and emer-ency spillway except for
rock excavation may be used for fill. LiaE'rgcncy spillVV eXca.vtion
with 3:1 side slopes will amount to approxiiaVcly 12,000 cubic y.rds
of material, scen of which is rock. Almoe fij1 material is availalIc
from emergency spillway aumd core trench excavations and by excavatij;'
below the emergency spillway elevation in the borrow.s area. Consid,:,ration
should be given to steeper side slopes for the emergency spilway due
to rock encountered above grade.

5. CONDUIT - Due to class of structure the conduit will be reinforced
30 inch concrete pipe with capped riser.

6. DPOANAGE - It is very doubtful that any type of drainage ,:ill be
needed.

7. Recomnend that fill placement control be class C compaction or
class A compaction with controls on the minus 3/4" fraction.

/

/ Toe A. Green, Project Engineer
October 9, 1975

Shect 11 of Append ix B
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UNITED STATES DEPARTMENT OF AGRI CLILTURPE~
SOIL CONSERVATION SERVICE -21 c.~ic j:'

6OO "J s ti-ec t, Lii' ol n, h i & (2

JIUI(PI 12 1338,Mi :,oliii %'F-08, lor-t P -3 b)A'IL Tr:: 1,1

TO: Monroe D-i Is.c

Stite C0ciic1i t Oi: 3
SoilCov::oi
Columnbia, MJI,,_ouri

I.. Formu 2Y-~ iItiiUe*IK i: 2t

2. Fo n tC4'l- 31',')T,'Ii ) I:~ 1 l.1 2

3. Fo;':-, " )-P7 Co. 1-- oF' 11! *1 P >(92 ''I

%.'A'i dcluti of :!00111b!I 1. co 1
Thecbcd-ok drrt'i Cf ':

C L e. u c C in fiocdryl' .I TIs. U 'sI,:~i

about 2 .1eet n

'11e only 1 i tc rL~fi. LF 'i u

the floodli "n 'mA It -i aC t*,at 3oi'i ilf'i'

KI 1. rM§ IF'P

A . Soi I C 1 ~:f >'t1c i,. Mix ::aiplcs ~:e.iV'K 3~x1w

soil.,; t,,,t rl'-7s' CH. Mc o~ltar t9. r .:. l O i ~t c'~
or, CM all! CC.

!'~~~ t I- F'' 0! oo -,, 1) 1 o )(J 2 '. . I,9 1 ,, ,, ..) pi c , .." i c I

7a ,~ K P. 0 "2.I: ' 9': ' 01 ; 0-,
ari lC-'-1 '' .- ca: t.c inua; o '

T~he r oi::t'iro den.-, '-Y~ n .I.'i i. 7 o icWt ONtr I L I l'orr '2 K 1 2.

Sheet 12 of A'pni L



Monroe Dailf - Ixst Crcc'k, Si,( 1-3 2

C . ' w, ,i i i iw. A 011 tro: re"rtetv.w -ieUl

maoccll to I oft 0 :.iK o o' 1>~iV u- ~ or J C!

d0 130, c 30 ", 330I o , -C~

ST OF H 1i'.!k I

A s La 11i Ili fv il v t. -! r j i r t :1
Thle alnly1 o'i -d "!I,, li,-u k:~ie vi o c

fr-olr. IWuy I.y l ' Ceh. ~tioi- :11I no ~1 n UI

The n I;. 2 mitnd j'r f", :i~e.~ ~:C~.roti ~>'r
foulr It 10o:1 i]:e-:h.t fc>''r. of,~2 i

1

Was ma-de ibnt ti? owatiorl C U>:11 r ~

The t,~v he Lt , r, lc' bc lo, L U- IAI c. r
ChOU:,' ItC !"''I to ) !!'i t IA C........ . ;
be aide] to -Li dol~nri:reo --- )! with : Io~1 i ic.:'

A ou;!i :a.irv of Lir- nr!nAysliq att--c.n .

COIrC ' TV1) I 2 ) yCPA
T ~

The ilropo-c. .1 '' fnt 1oe ;, n 1 .11u 1'o ....... ~
pro'. 1.1 tin. lope;'Are ''od; fir '1 :o;: A''t~'t22: ~

Corp~cI. o.to ~5per-clnt of' ALpj'j 0p5 0:1 tl.> . w cnj ,c

requ i rcd.

Tets indient.( th'i.tiw ro 1: he'. do:-' noL ((90! 2;l1.vr ii.: I

propo:;n .1. to 111,11d li 0ao i i o .i . :i '~ :i ' . o V
1-1 h t. ff. 1 1like ly tl~rit su..,e w p~ illoe r t1 oIoh

the foundation.

Jorn P. Duimnirin
Hecad

Attach,-ents

cc: Joe A. Gn cii. Pro eCi1 Ener. MV rn 2
Buell Ml. i~greLi ioin, iieh:'.
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FPiL (f'ti IN .

IO. IC! o-d S1alf SA'""1I i 'CAI~

7YrE OF SAMF LF Irt in At, j AfTIROVEO BlY O

INflL X TEST PATA SPELCIM[N D AT A TYPE OF
USCS .- 2 LL ( i.Y) GT .D£§,DIAMEIT IFR T E ST

% FINER (mm): 0. 00 2 0..1 0 05 ,MATERIALS TE TEID "ASSED 31 Ey E u ]
0.074 (~200) - M-ElHOD OF PREIPARA7l ON -: -71 cu t

GS(U4) __S' Gs (+*) It (I 4__ - 4i1 ,,12
STANDARD: 'yd P.I.AX.- 2.3-6 pcf; w ___-',. MOLDING; MOISTURE co r
MODIFIED: Id MAX.-_____pci; w0  %_*/ MOLDED ATb/OF Yd MAXIMUM

DRY DENSIl Y MO'IS)IJRF ca.~qil NT, TIl NF 0IO DE V IATOI AXIA

INITIAL COINSOLI- SARTDGOST EN %1_- 5(;PPJ;NCIT'L STRESSI STRAIN ATI
DA 0TEO OF>'AT START OF orAT END S

pci 1 1r pci Li OF AT ER O DAIN SESS 0" - U3 FAILURE,
9/cCD cT 9c [] EST OF TE5T TEST (hr-) C3 (00; (psi) E M)/o

D VI ro ? r[ES ' QK.._3 P
0 __T 7. 1 7-k2' c.

,..,.. .......... ...... .... : : .:......... . . . . .

:::::1:::::.:............I

5 1EAP I A R MFTCI . . . . . ...............

_p.....,...
. ....... ..

................................. ......... :.
. ................... .... ... ............ ... ........

~?Op. ..........

...........

w ....... tI. . . .

NORMAL SIRESS (a), psi
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MAAALS t. S. 1) : PARITM 1.NT of A( IU Ii1.. i I RES I . L i
TErSTING REPIORTJ S-011 I. ONMiKIIA'TN SItV1 (Cii with p~orc pucssurc iutete

F'iOACT -d S.IA14 j SUI( )

r. /~ / AiiVI ('A 7' I~

MIN OR 1,0R L Ef Ic-TI vi:IA o:vMOf' AXIAL.
PRINCIPAL PR1SSURE . 111 (MNI STN L5 5, FAILUREL STRAIN A

STRIF.SS, u )PRINCIPAL c - 03 CR11 [RIA F[A!L IJFE,

(psi ) ps) 1 3  (pi SO psi L (%

___7 __ _ _ _ _ __6_ _ ' _ _ _ _

PORE~ PRI-SSURL (u), psi

0 I .I. ....... ...

:.:' .. . . .....

ton a.... ... .. . .

.. .. . . .. . . . . 7

cr ......

, 4.

u~*~ Ij i. L

07

NOr?.AL STRESS (a), Psi

RCMARKS .'44-f~~6LAf
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f It C, I( % 2'J .

- - ....... - - -- -- •~~

"1
1%i'':{I\!, 11l. S. nDITA1,.1"MENT 4f AGRCUmlTURE: COM' PA(.IO(N A i

F OI l , S .. : F I I-N G ' 
_v 

) :

7 . t , - -, --, I.I- -

FULD. SAUI'LI NO L.C N ' I',// 4 i ~pl~ I
;~- 2L- -E,1,,,. ,. 1 .-j

VOt.C00C 0'fGfA4 I - AIT14- ild !'[A

CLASSIFICATION c_ LL 51 P1 3H C'sRVU NO. F/ Or t/

MAX. PARTICLE SIZE INCLUDED IN TEST SIL (ASIM 0-698) ¢ ML rIfO)

MINUS NO 4 MOD (ASr., D-1557)[j; MEl'OD _

SPECIFIC GRAVITY (G,) PLUS NO. 4 OTIIER TES1 ( SEE RE M/.ARKS)

2500 
--

1 Z000 -I --

U -.

(" 0 ----

C 0

o -
-"---" ------ "-'<>-?--- - - -

I- --- I
> 50 - -- ' ..... - -- -

- r- -I MAX.
---- I "OI r. --____

h0 7NATU AL MOI n _ __ ._'

Fs- 
-- -----

C tJ' I 1, P F-1C Z -4T O0 r YD R V IGrIT
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FIL[ (OlE INC.- I.'Ar."t " . . ..

IN I EIt I A P; I1. S. 1).:r EP I'M IV T (if t (; (:11 T ,() C I' (YAC E !()N AN I)
'IS'TING I"H'O T lS01, )NS R.lX'AT10 1 S!.IV4.' 'INIKI'{RATION RE ISTA NCE'

FlL0 SAkl', NO L(,CAT QN f 0 7 m. , 3 2 (-c if s_ _{ .L , / -I. 0 ' -- _-_:_, ',;'" 
"- S

G L tO L .O C O R IG IN Tl I O A l A I P l4 t O B y, t ,A Ill A:~ _ />C // 0

CLASSIFICATION L - LL P1 '--' CLIVE ro. or ./

MAX. PARTICLE SIZE INCLUDED IN TEST ' STD (ASTIA D- 69 ) [.71 MEIHOD C-

S MINUS NO 4 _. / N OD (ASTM D- 557,[ ]; METHOD
SPECFICGRAVITY ) PLUS NO. 4 , OTHER TEST L) (SEE REMARKS)

PLUS NO. 

7

_____... . fi§ -
- o200

to

000 ...

- 2000 ....

( w
z

. .. . . . . .. .
---- 

-

1.( 0 ...
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APPENDIX C

HYDROLOGIC AND HYDRAULIC ANALYSIS

'lo determine, the. overtopping potentijal , flood routin 1s, ' performned
by applying the Frobable Ma-ximum Pr'ecipitation (PI-I) to I Synth''tIC un1it
hydrogr-3ph to dloVe [p itho inf low hydrograph . The inflow liydrc)'siph wais
then routed thrIoMc,h the, reservo ir ind sp illway . The overt A piLj n I 
was accompli shed us lug the systejjmi sod oompo tsr prog ram lZ I ( P.,1 S"f't
Version), July 1978, prepared by the Hydrologic Engineering 0 nter, U.S.
Army Corps of Engineers, Davis, Cajlifor'nia.

The PMP win, dot. ermi ned from rec I ora I (harts prepa red by t hati'
Weather Service in "Hydrometeorolug;ical Report No. 33". R eductio.n fa~ctors
were not applid. Th rainfall distribution for the 211 hour PI-11 sterm
duration was assumed according to the procedlures outlined in 1EM 1110-2'-
1411 (SPD De.termina-tion).

The,- synthetic unit hydro;,raph For the watershed was dlevelo''3!L~
the computer program using the SCS mrethod. The parameters ior the uni t
hydrograph are shown in Table 1 (Sheet 4, Appendix C).

The SCS curve number (CN) methodl was used is comput ingT the in [i itra1-
t ion los ses for rainfall-runoff relationship. The 'N value1s sa5
the result from the computer output, are shown in Taible 2 (Sheet 5,
Appendix C).

The reservo-ir routing, was accompl.ished by using the Modil ed Pul s
Method. The hydraulic capacity of: the spillway was iised i,- an outlet
control in the routing. 'The hydraulic capa) city of thet spr1ilwav and tic(

storage capacify of the reservoir were defined by the e vto-uf7
are--sorae di chagerelationships s hown in 'table 3 (Sheet '), A70pcn~li x C)

This damn haFs beon (Ie_i gned for flood control proeadtewtrsn c
elevation is maintained below the principal spillway invert olovlt ion. To,
consider the effect of the rese rvoir storage, 11n anteCedent stourm of 55-
percent and 50 percent of the PMF wais considered (.issuming, time ro''ervuir
at the sedimentation pool. elevation 9L13. 8) to determine the star-ting,
reservoir elevation for the routing of 50 percent and 100 pi'c''nt (-) the
PMF respectively. The antecedent s.torms were assumed to occ,-ur, four, Jays
pr'ior to their corresponding s.torm. Both antece denit storms will fill the
roservoir be: yonld the emergency spillway level, but at the "?)d Of the' 'nIr
days, the, roeservolr wil reduce to the sedimentation pool level s-inct, the
principail spillway is unregulated. Thus, the final routing anmy;swas"
accomplished considering the starting reservoir level -It the principal
spillway invert elevation 943.8 (sedimentation pool).
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The re aii t ot the retitngs, ofi the PMFL ratios indicate that the (ham
will pass the I percent pieobability flood without overtoppingl the dam.

The rating cujrve for the spil Iways (see Table 11, Sheet 6, Appendix C)
was determinod i:;suming eorifice flow For the principal spillwajy and chrine1
flow for, the emergency spillway.

The flow ever the cefest of t he damn during overtopping was Ic to~ii iird
using" the non- l-vl, dam1T 07tiOn ($SL and $V cards) of the 11EC-i prograim.
The programn assumed critical flow over a broad-crested weir.

A summary of the routing analysis for different ratios of the FMI'
is shown in Table 5 (Sheet 7, Appendix C).

The computer input dlata, a summary of the output data, and a plot
of the inflow-out flow Irydrograph for the PMF are presented on Sheets 8,
9 and 10 of Appendix C.
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TABLE 1

SYNTHETIC UNIT HYDROCRAPH

Parameters:

Drainage Area (A) 0.14 sq. miles

Length of Watercourse (L) 0.70 miies

Difference in elevation (II) 121 feet

Time of concentration (Tc) 0.29 hours
Lag Time (Lg) 0.17 hours
Time to peak (Tp) 0.21 hours

Peak Discharge (Qp) 323 cfs
Duration (D) 5 min.

Time (Min.) (*) Dischar'e (cfs)(*)

0 0

5 97

10 294

15 302

20 189

25 95

30 51

35 27

40 14

45 7
50 4

55 2

60 1

(*) From the computer output

FORMULA USED:

Tc = ( 11.9 
1
3 0.385

Lg = 0.6 Tc

Tp = D + Lg

484 A. Q
Qp 84 AQ Q = Elxcess Runoff = 1 inch

Sheet 4, Appendix C
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TABLE 2

RAINFALL-RUNOFF VAL"S

Selected Storm Event Storm Duration Rainfal I Runoff Loss
(Hours) (Inches) (inches) (inches)

PHP 24 35.49 .33.50 1.99

Additiona'l Data:

1) Soil Conservation Service Soil Group B
2) Soil Conservation Service Runoff Curve CN = 85 (AMC [11) for tie PMF
3) Soil Conservation Service Runoff Curve CN = 71 (AMC IL) for the

I percent chance flood
4) Percentage of Drainage Basin Impervious 2 percent

TAILE 3

ELEVATION, SURFACE AREA, STORACE AND DISCHARGE RILATIONSIHIPS

Lake
Elevation Surface Lake Storage Spil Lway
(feet-MSL) Area (acres) (acre-f t) Discharge (cfs)

926.0 0 0 -

*943.8 1.3 8.4 0

950.0 2.4 20 14
956.3 4.3 41.5 19
960.0 6.4 60 872

**961.3 6.5 67 1502
965.0 7.0 92 -

970.0 15.6 165

*Principal 3pillway crest elevation
**Top oF dam elevation

The above relationships were developed using data from the SCS plans and
the U.S.G.S., Seneca, NO.-OKLA. 7.5 minute quadrangle map.
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TABLE 4

SPILLWAYS RATING CURVE

Reservoir Pr ima ry o'eme r gctnicy To tia l

Elevation Spillway Spi lIway Discharge

943.8 0 0
946.0 8 - 8
956.4 19 0 19

956.9 19 29 48

957.9 20 185 205

958.4 20 300 320

958.9 21. 444 465

959.9 22 805 827

960.9 23 1238 1261

961.0 23 1288 1311
*961.3 23 1479 1502

962.9 24 2350 2374

963.9 25 3000 3025

*Top of dam elevation

METHOD USED:

1) Principal Spillway: assuming orifice flow

Q = C.A.(2g.h)1/
2

Q = Discharge in c.f.s.

C = Discharge coefficient = 0.60

A = Opening area in ft 2 (9" x 18")

g = Acceleration of gravity = 32.2 ft/sec
2

h = Head from reservoir elevation to the center of the opening (in ft)

2) Emergency Spillway: Assuming open channel flow.

Using charts from "UD Method of Reservoir Flood

Routing", S.C.S. Technical Release No. 35, February 1967.
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TABIE 5

RESULTS OF FLOOD ROUTINGS

Ratio Peak Peak Lake Total Peak Dep th

of inf Low Elevation Storage Outflow (ft.)
PMF (CFS) (f t .- MSI) (AC.-FT.) (CFS) Over Top

of Darn

- - *943.8 8 0

0.10 176 951.7 26 14 -

0.20 353 956.9 44 45 -

0.25 441 957.2 46 98

0.30 529 957.9 50 214

0.35 617 958.6 53 364

0.40 705 959.0 55 489

0.50 882 959.5 57 679

0.75 1322 960.5 63 1075 -

1.00 1763 **961.3 67 1494 0

* Principal spillway crest elevation

**Top of dam elevation

The dam and spillway will be capable of holding and passing 100 percent

of the PMF without overtopping the dam.

Sheet 7, Appendix C
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INFLOW-OUTFLOW

IIYDROGRAP11
FOR THE PMF
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LIST OF PIOTOGRAPIIS

Photo No. Description

I Aerial View of Dam

2 Aerial View of Dam and Downstream Hazard

3 Crest of Embankment (Looking East)

4 Crest of Embankment (Looking West)

5 Upstream View from Crest (Looking North)

6 View of Inlet Structure (Looking Northeast)

7 Closeup of Inlet Structure (Looking Southeast)

8 View of Spillway Pipe Oulet (Looking North)

9 Upstream View of Emergency Spillway (Looking
Northeast)

10 Downstream View of Emergency Spillway
(Looking South)

11 Downstream View of Emergency Spillway
(Looking Southeast)

12 Downstream View from (rest (Looking South)
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